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Barbiturate abuse and addiction and their
relationship to alcohol and alcoholism

PavuL DEvENYI, M.D. and Mary WiLsoN, Rr.N., Toronto

The abuse of various drugs and
chemicals has become a major con-
cern of our contemporary society
and is replacing sex as the number
one topic in the public media.
Alcohol is to some extent being
pushed into the background by
the more exotic agents and we
tend to forget that alcoholism is
still the most prevalent chemical
dependency affecting our mature,
potentially productive population.
However, in this age of “chemical
mind alteration” we became in-
creasingly aware of the fact that
people often do not confine them-
selves to the abuse of a single
substance, and this is also true of
many alcoholics. Among the
various drugs that alcoholics may
combine with alcohol, the barbitu-
rates are the most common.

In this paper we attempt to give
a brief review of barbiturate abuse
in general and its relationship to
alcohol and alcoholism in partic-
ular.

What are barbiturates?

Barbiturates are various deriva-
tives of barbituric acid which were
introduced into medicine in 1903
when the hypnotic action of di-
ethylbarbituric acid (barbital; Vero-
nal) was demonstrated by Fischer
and von Mering. In 1912 pheno-
barbital became available, and
since that time numerous varieties
have appeared on the market. They
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all act as depressants of the central
nervous system; in smaller doses
they are used as daytime sedatives
and in larger doses as hypnotics.

Barbiturates are generally clas-
sified according to the duration of
their action (Table I).! The ultra-
short-acting ones are used exclu-
sively, when given by intravenous
administration, as agents produc-
ing quick, superficial general anes-
thesia for short surgical procedures
or induction of general anes-
thesia; they play no part in drug
abuse. The short- and intermediate-
acting barbiturates are the most
widely prescribed sleeping pills
and sedatives and the most fre-
quently abused. Long-acting bar-
biturates, as well as being generally
used as sedatives or hypnotics, are
often employed as anticonvulsants;
they are less often abused than the
previous group.

Barbiturate abuse

Barbiturates are frequently pre-
scribed even today, when as day-

time sedatives they have become
somewhat less popular since the
introduction of the more expensive
tranquillizers. A recent survey in
Metropolitan Toronto® states that
the hypnotic-sedative drugs, which
are largely composed of barbitu-
rates, are still in first place among
all prescribed mood-modifying
drugs; in fact, their consumption
has steadily increased even in
recent years. Barbiturates can be
useful drugs, and many people are
able to use them for years without
ever abusing them. Those who do
abuse them may do so in a pattern
very similar to alcohol abuse; a
one-night affair, a binge of a few
days’ or a few weeks’ duration, or
continuous use. When they are
used continuously the development
of tolerance may necessitate an in-
crease in dosage, and withdrawal
symptoms may appear upon abrupt
discontinuation of the drug. In the
latter case we justifiably describe
the situation as one of physical
dependence or addiction.

TABLE 1
Classification of barbiturates

1. Ultrashort-acting

Intravenous use only
No abuse

Hexobarbital (Evipal)
Thiopental (Pentothal)

I1. Short- and intermediate-acting

Effect: 2-6 hours
Frequently abused

Pentobarbital (Nembutal)
Secobarbital (Seconal)
Amobarbital (Amytal)
Butabarbital (Butisol)

II1. Long-acting

Effect: >6 hours
Occasionally abused

Diethylbarbital, barbital (Veronal)
Phenobarbital (Luminal)
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Barbiturate addiction

That frank addiction to barbitu-
rates is a distinct possibility is
well recognized today, although
North America was slow to ap-
preciate the fact despite the refer-
ences to it in the European
literature many years ago.®-%

Isbell® stated that if the daily
dose exceeds 500 mg. continuously,
physical dependence may occur,
and if the dose is more than 800
to 900 mg. daily for at least 60
days, the patient will likely de-
velop delirium and convulsions if
the drug is suddenly withdrawn
(Table II). In this situation some
addicts may die, and this makes
withdrawal from barbiturates more
dangerous than withdrawal from
opiates.

TABLE II

Relationship of barbiturate dose to
addiction and tolerance

<500 mg./day No addiction;
tolerance may be
complete

Possible addiction
Addiction (severe
withdrawal symp-
toms);

tolerance never
complete

500-800 mg./day
> 800 mg./day
for over 60 days

Tolerance is the term applied
when a drug gradually loses its
effectiveness, so that the dose has
to be increased in order to main-
tain the same effect. In the case
of barbiturates, tolerance may be
partly due to microsomal enzyme
induction in the liver and partly to
adaptation of the brain? On a
dosage of up to 500 mg. per day
it is possible to develop nearly
complete tolerance to the drug
(Table II); that is, it becomes
ineffective, so that an increase in
the dosage is necessary. With a
dosage of over 800 mg. per day,
tolerance is never complete; some
intoxication will always be present
in individuals who take such high
doses.® This distinguishes barbitu-
rates from opiates, which can
rapidly bring about very high and
complete tolerance to doses which
would be fatal to a novice. Neither
barbiturates nor alcohol causes
such a high and complete toler-
ance. The dose that would kill
a novice would also kill an addict.

Barbiturates, besides having
their known pharmacological effect,
may cause intoxication that is very
similar to that produced by alcohol,
with motor incoordination, im-
paired thinking, lack of emotional
control, aggressive behaviour, stag-
gering, etc.

When the drug is suddenly dis-
continued, these symptoms of in-
toxication disappear in an addicted
individual, and in the first eight
to 12 hours the patient appears
improved (which should not mis-
lead the physicians and nurses).
Later, nervousness, tremor, agita-
tion and hypotension develop and
as long as two to eight days after
the abrupt discontinuation of the
drug the patient is likely to have
delirium and/or convulsions of the
grand mal type.

Treatment of barbiturate
withdrawal

From the foregoing it is obvious
that if the daily dose of barbitur-
ates exceeds 500 mg. per day over
a period of 60 days, abrupt with-
drawal is absolutely contraindi-
cated. The patient should be
stabilized on his own dose, prefer-
ably with a short-acting barbiturate
such as pentobarbital (Nembutal),
which is gradually reduced by not
more than 100 mg. a day. With
this routine, we have withdrawn
all our barbiturate addicts smooth-
ly. We also use prophylactic anti-
convulsants, namely diphenylhidan-
toin (Dilantin) 100 mg. three
times a day, although some authors
view its usefulness as questionable.?
One should not try to substitute
other drugs for barbiturates in this
situation. Phenothiazines will not
only be ineffective, but they will
not control convulsions and may
even provoke them.? However,
once the patient has been with-
drawn and a long-term sedative is
still required, phenothiazines are
preferred because true addiction to
them usually does not occur.

Patterns of barbiturate abuse

What we have just described ap-
plies largely to the person who
has become physically dependent
on barbiturates or addicted to them
(taking 500 mg. or more daily for
a prolonged period). However, not
every case of barbiturate abuse is
equivalent to addiction. Some
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people abuse these drugs only
sporadically or for short periods,
or manage to keep the dose rela-
tively low, ie. less than 500 mg.
daily.

There are people who are so-
called “pure” barbiturate abusers
or addicts; that is, they do not use
anything else. These may be pa-
tients for whom the drugs have
been prescribed for legitimate
reasons; after a time they find the
original dose ineffective, and as
their tolerance develops they
gradually increase the dose until
they may become physically de-
pendent on the drug. This is more
likely to occur in those who use
barbiturates as daytime sedatives
rather than as hypnotics. The
reason for this can be found in
the experimental work of Wahl-
strom,’® who reported that ad-
ministration of barbiturates to
sleeping animals produces little or
no tolerance, while the same dose
during waking activity causes rapid
tolerance. Others clearly seek the
intoxicating rather than the thera-
peutic effect of barbiturates. Not
infrequently barbiturates are used
in conjunction with opiates, par-
ticularly when the opiate supply is
short. Barbiturates do not yet con-
stitute a major problem in the sub-
culture of drug-using young people,
but they are often employed as
marginal drugs, to suspend an LSD
trip or to get “down” after am-
phetamine use.

Alcohol and barbiturates

Alcoholics are particularly prone to
intermittent or continuous barbitu-
rate abuse which sometimes may
amount to frank addiction.® The
alcoholic who is given a barbitu-
rate by his doctor or by his buddy
will be quick to recognize that its
intoxicating effect is in many ways
similar to and interchangeable with
that of alcohol. Furthermore, it
can greatly boost the alcohol effect.
There will be some who eventually
even abandon alcohol and turn to
barbiturates entirely,® discovering
that they have distinct advantages
over alcohol—they are easy to
carry and hide, they do not smell
and do not upset the stomach.®
Addiction to barbiturates in alco-
holics is but one potential danger.
Even for the occasional barbitu-
rate user, the synergistic or addi-



tive effect of the drug and alco-
hol represents inherent hazards.
Teare'! in England drew attention
to, and provided evidence of, the
possibility of “accidental suicide”
by both substances when the con-
fusion caused by either one results
in an accidental overdose of the
other. This is quite apart from the
deliberate suicide attempt to which
alcoholics are quite prone. Several
other studies indicate the fatal
synergism of alcohol and bar-
biturates'>* and emphasize that a
considerable number of fatal bar-
biturate poisonings are accidental
deaths where survival might have
been possible if alcohol had not
been present. A toxicological sur-
vey in Ontario in 1966 reported a
great increase in cases in which
both alcohol and barbiturates are
implicated.’®* Doenicke!® calls at-
tention to the increased impair-
ment of driving ability when both
alcohol and barbiturates are present
in the body, so that their combined
use has to be regarded as an in-
creasing causative factor in traffic
accidents. This was demonstrated
by the studies of Gupta and Ko-
foed!® and of Forney.'” However,
Smart, Schmidt and Bateman!8
showed in their series that persons
using alcohol and barbiturates had
fewer accidents than the computed
expectancy; in their view this
might be due to the fact that bar-
biturates were more often taken

at night when driving was less
likely.

The mechanism by which alco-
hol and barbiturates react with
each other is not entirely clear, but
considerable research material on
this subject is available in this
field. Forney and Hughes!® sum-
marized the various studies that
advanced evidence regarding both
synergistic or simple additive
effects of alcohol and barbiturates.
Fraser and his associates?® observed
that large amounts of alcohol may
partially suppress the more serious
manifestations of barbiturate with-
drawal, the reason being that these
two intoxications are to some de-
gree equivalent. Seidel** demon-
strated that pre-treatment with
ethanol deepens and prolongs
pentobarbital anesthesia in mice.
Melville, Joron and Douglas??
showed that the disappearance of
barbiturates from the blood is

slowed down in the presence of
alcohol.

In alcoholics we have to con-
sider the interesting phenomenon
of cross-tolerance, which means
that the development of tolerance
to one depressant drug (e.g. alco-
hol) produces increased tolerance
to another (e.g. barbiturate) even
though the second substance may
never be administered. This would
account for the fact (which every
anesthetist knows) that standard
doses of barbiturates have little
effect on alcoholics.?® It also ex-
plains why alcoholics tend to use
higher than usual doses of these
drugs from the beginning. Frahm,
Lobkens and Soehring?* showed a
massive reduction of barbiturate
effect in guinea-pigs forced to
drink 10% alcohol for seven weeks.
Cross-tolerance might occur in one
of two ways. One is a metabolic
cross-tolerance, as suggested by
some investigators.?® 26 This view
assumes a common metabolic path-
way for alcohol and barbiturates,
and on this basis the person who
chronically takes alcohol would
eliminate barbiturates faster, and
vice versa. On the other hand,
Khanna and Kalant?” do not think
that this is true in vivo; in their
opinion the mechanism involves a
cellular tolerance in the central
nervous system. Similar observa-
tions were made by Hatfield,?8 who
also ruled out the presence of liver
microsomal enzyme induction as
the mechanism responsible for
cross-tolerance, because of in-
creased (rather than decreased)
plasma drug levels in the ethanol-
tolerant animal. But there may be
common metabolic pathways as
borne out by the work of Graham,
Carmichael and Allmark?® and that
of Giarman, Flick and White,3°
who reported that the duration of
thiopental (Pentothal) anesthesia
can be greatly increased by disul-
firam (Antabuse), although Jepsen
and Korner®! challenged this state-
ment.

Another factor to be considered
in alcoholics is that in temporary
impairment of liver function (e.g.
fatty liver) or in permanent liver
damage (e.g. cirrhosis) the metab-
olism of barbiturates suffers. The
result is that in these conditions
the opposite of cross-tolerance is
produced, namely barbiturate tox-

icity with relatively small doses.
This is particularly true of the
shorter-acting barbiturates, which
are exclusively metabolized in the
liver. The long-acting ones, such
as phenobarbital, are largely ex-
creted by the kidney.?

All complex experimental data
support the clinically accepted
observations that alcohol and bar-
biturates do not mix well and that
barbiturates should have no place
in the treatment of alcoholism
(except, of course, when one with-
draws an alcoholic from barbitu-
rates). Koppanyi, Canary and
Maengwyn-Davies?? have described
a case of respiratory arrest and
death when an agitated alcohol-
intoxicated patient was given a
therapeutic dose of intravenous
amobarbital (Sodium Amytal). In
the alcohol-withdrawal syndrome
there are still some who prefer
barbiturates.3® Although one can-
not say that the short-term medical
administration of these drugs is
necessarily dangerous in situations
such as delirium tremens, or that
they will induce abuse, we see no
need for their use in such cases as
there are other drugs which are
equally effective.3* We agree with
Glatt’s suggestion’ that in alcoholics,
if a hypnotic is necessary, a non-
barbiturate preparation should be
preferred, for the latter is less
likely to be habit-forming or ad-
dicting. One instance where a
barbiturate, such as phenobarbital,
may be justified in the manage-
ment of an acutely ill alcoholic is
the treatment of withdrawal con-
vulsions, although more recently
intravenous diazepam (Valium)
has been advocated as the drug of
choice for interrupting seizures.?®
As far as long-term, prophylactic
anticonvulsant therapy is con-
cerned, phenobarbital is frequently
used, especially in conjunction
with diphenylhydantoin (Dilantin).
However, the work of Cucinell et
al3® indicated that this combina-
tion may not be an ideal one, since
phenobarbital may enhance the
rate of metabolism of diphenyl-
hydantoin through enzyme induc-
tion (at least in dogs), resulting in
a decreased effect. This observa-
tion awaits confirmation in man.3”
These interesting problems of drug
interactions were recently well re-
viewed by Hunninghake.38
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We certainly would discourage
the use of barbiturates as sleeping
pills or daytime sedatives in the
long-term treatment of alcoholics.
Unfortunately, many physicians,
either not knowing that they are
dealing with an alcoholic or un-
aware of the potential risks, often
willingly prescribe them for the
shaky, nervous patient who com-
plains of insomnia. Repeat prescrip-
tions, frequently given over the
telephone, are not difficult to ob-
tain, either because the doctor does
not bother to check when he
ordered the last supply or naively
accepts such explanations as that
the 100 tablets prescribed last week
were accidentally dropped into the
toilet. When the need eventually
exceeds the quantity that one doc-
tor can provide, getting multiple
prescriptions from several doctors
and filling them in various phar-
macies is a readily available tech-
nique. The medical profession’s
contribution to drug abuse through
lax prescribing habits cannot be
dismissed lightly, even if one dis-
agrees with Farber's®® statement
that “doctors are the greatest
pushers” of some drugs today. In
a hospital situation, as Holmes3
pointed out, indirectly the nursing
profession is responsible for many
patients’ first exposure to barbitu-
rates as hypnotics. The nurses like
to see all their charges asleep at
night; -thus—meeded or not—they
almost ritually request a routine
order for a sedative, which is
usually a barbiturate; the house
staff, in their desire to please,
eagerly comply. But doctors are
not the only suppliers. Barbiturates
are relatively easy to obtain on the
black market, although at a higher
price than in drug stores, and
eventually this is where the regular

abuser or addict obtains his
supply.
The incidence of barbiturate

abuse in general and in alcoholics
in particular is not well established.
In the few studies reported in the
literature, barbiturates predomin-
ated as the main target for drug
abuse in alcoholics. Chelton and
Whisnant* found that about 70%
of alcoholic drug-abusers had bar-
biturates in their urines when
tested by chromatography. Ravns-
borg*! of Norway reported that in
a hospitalized male alcoholic popu-
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lation approximately 22% misused
various drugs and more than half
of these took barbiturates. In one
of Glatt’s series from the United
Kingdom,® 28% of 200 middle-
class male alcoholics and 40% of
68 female alcoholics abused drugs,
and almost all had taken barbitu-
rates. We have done our own sur-
vey on the alcoholic patients of
our medical unit, which is a hos-
pital admitting a fairly representa-
tive cross-section of the alcoholic
population. The results of this
survey are reported in a separate
paper.?

The problems we have discussed
are practical ones. Since a sizable
proportion of alcoholics also abuse
other drugs, especially barbitu-
rates:

1. One must be judicious in
using various drugs and avoid
prescribing barbiturates for known
or suspected alcoholic patients.

2. One must probe diligently for
a history of drug use and abuse in
alcoholics.

3. Treatment of an alcoholic
individual will be modified if there
is evidence of drug use, particu-
larly barbiturate dependence.
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